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(pofftake, F, J or/and surplus)
Intake
(nF, J)








(pofftake, F, S or/and surplus)
γF, S * sF, S











(pofftake, M, J or/and surplus)








(pofftake, M, S or/and surplus)
γM, S * sM, S
γF, M * sF, M
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Exact age (year) Population size Population structure
Age group duration (month) from to Initial Max. Initial c. Global Intra-sex Number of years of projection
Female      Juvenile 12 0.0 1.0 F       J 9.00 9.00 9% 14% 20
Sub-adult 36 1.0 4.0 S 19.70 19.70 20% 30%
Adult 132 4.0 15.0 A 37.70 37.70 38% 57%
Male          Juvenile 12 0.0 1.0 M       J 8.80 8.80 9% 26%
Sub-adult 36 1.0 4.0 S 15.20 15.20 15% 45%
Adult 72 4.0 10.0 A 9.60 9.60 10% 29%
Total       F 66.4 66.4 66% 100%
M 33.6 33.6 34% 100%





Demography 1 2 3 4 5 6 7 8 9 10
Reproduction
Parturition rate per year 0.60 0.60 0.40 0.60 0.60 0.60 0.60 0.60 0.60 0.60
Net prolificacy rate 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Prob. of female at birth 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
Death and offtake
Female
Hazard rates/year Death      J 0.20 0.20 0.60 0.20 0.20 0.20 0.20 0.20 0.20 0.20
S 0.07 0.07 0.14 0.07 0.07 0.07 0.07 0.07 0.07 0.07
A 0.04 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Offtake      J 0.06 0.06 0.08 0.06 0.06 0.06 0.06 0.06 0.06 0.06
S 0.03 0.03 0.13 0.03 0.03 0.03 0.03 0.03 0.03 0.03
A 0.03 0.03 0.30 0.03 0.03 0.03 0.03 0.03 0.03 0.03
Probabilities Death      J 18% 18% 44% 18% 18% 18% 18% 18% 18% 18%
S 7% 7% 12% 7% 7% 7% 7% 7% 7% 7%
A 4% 4% 19% 4% 4% 4% 4% 4% 4% 4%
Offtake      J 5% 5% 6% 5% 5% 5% 5% 5% 5% 5%
S 3% 3% 11% 3% 3% 3% 3% 3% 3% 3%
A 3% 3% 23% 3% 3% 3% 3% 3% 3% 3%
Male
Hazard rates/year Death      J 0.20 0.20 0.60 0.20 0.20 0.20 0.20 0.20 0.20 0.20
S 0.07 0.07 0.14 0.07 0.07 0.07 0.07 0.07 0.07 0.07
A 0.04 0.04 0.24 0.04 0.04 0.04 0.04 0.04 0.04 0.04
Offtake      J 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
S 0.20 0.20 0.36 0.20 0.20 0.20 0.20 0.20 0.20 0.20
A 0.21 0.21 0.71 0.21 0.21 0.21 0.21 0.21 0.21 0.21
Probabilities Death      J 17% 17% 43% 17% 17% 17% 17% 17% 17% 17%
S 6% 6% 11% 6% 6% 6% 6% 6% 6% 6%
A 4% 4% 15% 4% 4% 4% 4% 4% 4% 4%
Offtake      J 9% 9% 7% 9% 9% 9% 9% 9% 9% 9%
S 18% 18% 28% 18% 18% 18% 18% 18% 18% 18%
A 19% 19% 46% 19% 19% 19% 19% 19% 19% 19%
Intake
Number Female      J
S
A







Production 1 2 3 4 5 6 7 8 9 10
Milk
Offtake per lactation 180 180 180 180 180 180 180 180 180 180
Live weight (at beginning of age group)
Female      J 30 30 30 30 30 30 30 30 30 30
S 50 50 50 50 50 50 50 50 50 50
A 250 250 250 250 250 250 250 250 250 250
Male      J 30 30 30 30 30 30 30 30 30 30
S 70 70 70 70 70 70 70 70 70 70




Offtake Female      J 43.00 43.00 28.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00
S 75.00 75.00 49.00 75.00 75.00 75.00 75.00 75.00 75.00 75.00
A 100.00 100.00 65.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Male      J 43.00 43.00 28.00 43.00 43.00 43.00 43.00 43.00 43.00 43.00
S 85.00 85.00 55.00 85.00 85.00 85.00 85.00 85.00 85.00 85.00
A 130.00 130.00 84.00 130.00 130.00 130.00 130.00 130.00 130.00 130.00
Intake Female      J
S
A




Female      J
S
A
















Feeding 1 2 3 4 5 6 7 8 9 10
Daily requirements (DM per day and kg LW)
Female      J 0.00025
S 0.00025
A 0.00025









Size and structure 0 1 2 3 4 5 6 7 8 9 10
Population size
Female      J 9.00 9.66 10.00 5.75 6.60 7.05 7.34 7.57 7.78 7.98 8.18
S 19.70 20.16 20.81 16.90 15.97 15.79 15.93 16.22 16.57 16.95 17.36
A 37.70 38.42 39.20 26.01 27.22 28.13 28.94 29.70 30.46 31.22 31.99
Male      J 8.80 9.46 9.80 5.65 6.48 6.91 7.20 7.42 7.62 7.82 8.02
S 15.20 15.57 16.12 12.19 11.64 11.71 11.99 12.33 12.69 13.04 13.39
A 9.60 9.80 10.03 5.19 5.95 6.47 6.88 7.23 7.56 7.85 8.14
Total      F 66.40 68.24 70.01 48.66 49.79 50.98 52.21 53.49 54.80 56.15 57.53
M 33.60 34.83 35.95 23.03 24.07 25.09 26.07 26.99 27.86 28.71 29.54
T 100.00 103.07 105.96 71.69 73.86 76.07 78.28 80.47 82.67 84.86 87.07
Population structure
Global      Female      J 9% 9% 9% 8% 9% 9% 9% 9% 9% 9% 9%
S 20% 20% 20% 24% 22% 21% 20% 20% 20% 20% 20%
A 38% 37% 37% 36% 37% 37% 37% 37% 37% 37% 37%
Male      J 9% 9% 9% 8% 9% 9% 9% 9% 9% 9% 9%
S 15% 15% 15% 17% 16% 15% 15% 15% 15% 15% 15%
A 10% 10% 9% 7% 8% 9% 9% 9% 9% 9% 9%
Total      F 66% 66% 66% 68% 67% 67% 67% 66% 66% 66% 66%
M 34% 34% 34% 32% 33% 33% 33% 34% 34% 34% 34%
T 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
Intra-sex      Female      J 14% 14% 14% 12% 13% 14% 14% 14% 14% 14% 14%
S 30% 30% 30% 35% 32% 31% 31% 30% 30% 30% 30%
A 57% 56% 56% 53% 55% 55% 55% 56% 56% 56% 56%
Male      J 26% 27% 27% 25% 27% 28% 28% 27% 27% 27% 27%
S 45% 45% 45% 53% 48% 47% 46% 46% 46% 45% 45%




Production 1 2 3 4 5 6 7 8 9 10
Number/Initial size
Stock variation (growth rate)    F 2.8% 2.6% -30.5% 2.3% 2.4% 2.4% 2.4% 2.5% 2.5% 2.5%
M 3.7% 3.2% -35.9% 4.5% 4.2% 3.9% 3.5% 3.3% 3.0% 2.9%
T 3.1% 2.8% -32.3% 3.0% 3.0% 2.9% 2.8% 2.7% 2.7% 2.6%
Offtake      F 7% 7% 18% 7% 7% 7% 7% 7% 7% 7%
M 20% 20% 31% 20% 20% 20% 20% 20% 20% 20%
T 11% 11% 22% 11% 11% 11% 11% 11% 11% 11%
Intake      F 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
M 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
T 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Total production (SV + O - I)     F 10% 10% -12% 9% 9% 9% 9% 9% 9% 9%
M 24% 23% -5% 24% 24% 24% 23% 23% 23% 23%






Average living stock      F      J 9.33 9.83 7.87 6.17 6.83 7.19 7.46 7.67 7.88 8.08
S 19.93 20.49 18.86 16.44 15.88 15.86 16.08 16.39 16.76 17.16
A 38.06 38.81 32.60 26.61 27.67 28.54 29.32 30.08 30.84 31.60
M      J 9.13 9.63 7.72 6.06 6.70 7.05 7.31 7.52 7.72 7.92
S 15.39 15.85 14.16 11.92 11.68 11.85 12.16 12.51 12.86 13.21
A 9.70 9.91 7.61 5.57 6.21 6.67 7.06 7.39 7.70 7.99
Total      F 67.32 69.13 59.34 49.22 50.38 51.59 52.85 54.15 55.48 56.84
M 34.22 35.39 29.49 23.55 24.58 25.58 26.53 27.42 28.29 29.13
T 101.54 104.52 88.82 72.77 74.96 77.17 79.38 81.57 83.76 85.97
Stock variation      F 1.84 1.78 -21.36 1.13 1.19 1.24 1.28 1.31 1.35 1.38
M 1.23 1.11 -12.92 1.04 1.02 0.97 0.92 0.88 0.85 0.83
T 3.07 2.89 -34.27 2.17 2.21 2.21 2.20 2.19 2.20 2.21
Offtake      F 4.63 4.74 12.72 3.29 3.41 3.51 3.60 3.70 3.79 3.88
M 6.73 6.94 10.98 4.56 4.76 4.96 5.16 5.35 5.52 5.70
T 11.36 11.68 23.71 7.86 8.17 8.48 8.76 9.04 9.31 9.58
Intake      F 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
M 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
T 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total production (SV + O - I)     F 6.47 6.52 -8.63 4.42 4.60 4.75 4.88 5.01 5.14 5.26
M 7.97 8.05 -1.93 5.61 5.78 5.94 6.08 6.22 6.37 6.52
T 14.43 14.57 -10.56 10.03 10.38 10.68 10.96 11.23 11.51 11.79
%variation 0.9% -172.5% 194.9% 3.6% 2.9% 2.6% 2.5% 2.4% 2.4% =
cáÖìêÉ=UW=m~êí=(oÉëìäíëÒ=çÑ=ÇóåãçÇ|éêçàKñäë=Ó=mêçÇìÅíáçå=EkìãÄÉêFK=
Live weight equivalent
Average living stock 19,089.72 19,555.03 16,582.76 13,544.73 13,931.90 14,348.55 14,771.56 15,194.08 15,615.30 16,036.46
Stock variation 435.44 495.18 -6,439.72 363.67 410.65 422.65 423.37 421.68 420.75 421.58
Offtake 2,389.20 2,447.43 5,312.56 1,620.22 1,691.30 1,758.63 1,822.62 1,883.88 1,943.05 2,000.76
Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total production (SV + O - I) 2,824.64 2,942.62 -1,127.16 1,983.90 2,101.95 2,181.28 2,246.00 2,305.56 2,363.81 2,422.34
%variation 4.2% -138.3% 276.0% 6.0% 3.8% 3.0% 2.7% 2.5% 2.5%
Meat equivalent
Average living stock 8,972.17 9,190.86 7,793.90 6,366.02 6,547.99 6,743.82 6,942.63 7,141.22 7,339.19 7,537.14
Stock variation 204.65 232.74 -3,026.67 170.93 193.01 198.64 198.99 198.19 197.75 198.14
Offtake 1,122.92 1,150.29 2,496.91 761.50 794.91 826.56 856.63 885.42 913.24 940.36
Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total production (SV + O - I) 1,327.58 1,383.03 -529.77 932.43 987.92 1,025.20 1,055.62 1,083.61 1,110.99 1,138.50
%variation 4.2% -138.3% 276.0% 6.0% 3.8% 3.0% 2.7% 2.5% 2.5%
Financial equivalent
Average living stock 8,663.04 8,889.70 4,897.85 6,157.38 6,339.83 6,531.00 6,723.48 6,915.26 7,106.35 7,297.47
Stock variation 220.28 233.05 -1,906.71 175.25 189.64 192.70 192.26 191.30 190.89 191.34
Offtake 1,065.40 1,092.55 1,495.21 723.75 755.79 785.90 814.42 841.70 868.04 893.73
Intake 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total production (SV + O - I) 1,285.68 1,325.60 -411.49 899.00 945.44 978.60 1,006.68 1,033.00 1,058.93 1,085.07
%variation 3.1% -131.0% 318.5% 5.2% 3.5% 2.9% 2.6% 2.5% 2.5%
Milk
Avg. per reprod. fem. and year 108.00 108.00 72.00 108.00 108.00 108.00 108.00 108.00 108.00 108.00
Total per year 4,110.24 4,191.20 2,347.51 2,874.14 2,988.82 3,081.79 3,166.43 3,248.45 3,330.36 3,413.31
%variation 2.0% -44.0% 22.4% 4.0% 3.1% 2.7% 2.6% 2.5% 2.5%
Skin & hides
Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
%variation
Wool
Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
%variation
Manure
Total per year 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
%variation
Productivity measures
Nb. new sub-adult/adult F 49% 49% 22% 49% 49% 49% 49% 49% 49% 49%






Feed 1 2 3 4 5 6 7 8 9 10
Feed requirements
DM 1,741.94 1,784.40 1,513.18 1,235.96 1,271.29 1,309.30 1,347.90 1,386.46 1,424.90 1,463.33


































Exact age (year) Population structure
Age-group duration (month) from to Pop. size Global Intra-sex Surplus
Female      Juvenile 12 0.0 1.0 F       J 5.23 10% 14% -
Sub-adult 36 1.0 4.0 S 11.78 22% 32% -
Adult 132 4.0 15.0 A 20.00 38% 54% 0.75
Male          Juvenile 12 0.0 1.0 M       J 5.12 10% 32% -
Sub-adult 36 1.0 4.0 S 9.01 17% 56% -
Adult 72 4.0 10.0 A 2.00 4% 12% 1.29
Total         F 37.01 70% 100% -
M 16.13 30% 100% -
T 53.14 100% 2.05
Demography Production Feeding
Reproduction Milk Daily requirements
Parturition rate per year 0.60 Offtake per lactation 200.00  (DM per day and kg LW)
Net prolificacy rate 1.00 Live weight (at beginning of age group)
Prob. of female at birth 0.50 Female      J 30 Female      J 0.00025
Death and offtake S 50 S 0.00025
Female A 250 A 0.00025
Hazard rates/year Death      J 0.20
S 0.07 Male      J 30 Male      J 0.00025
A 0.04 S 70 S 0.00025
A 300 A 0.00025
Offtake      J 0.06 Meat
S 0.03 Carcass yield 0.47
A 0.03 Financial value
Female      J 43.00
Probabilities Death      J 18% S 75.00
S 7% A 100.00
A 4%
Male      J 43.00
Offtake      J 5% S 85.00
S 3% A 130.00
A 3% Skin and hides
Female      J
Male S
Hazard rates/year Death      J 0.20 A
S 0.07
A 0.04 Male      J
S




Probabilities Death      J 17% A
S 6% Manure per day
A 4% J
S










Living stock      F 37.01
M 16.13
T 53.14
Offtake     Female      J 0.34
S 0.35
A 2.56
Male      J 0.55
S 1.78
A 1.85













Avg. per reprod. fem. and year 120.00
Total per year 2,400.00




Nb. new sub-adult/adult f. 0.49




























































= e~ò~êÇ=ê~íÉë=EóÉ~êJNF= = `çêêÉëéçåÇáåÖ=éêçÄ~ÄáäáíáÉë=EBF=
= kçêã~ä=óÉ~ê= = aêçìÖÜí= = kçêã~ä=óÉ~ê= = aêçìÖÜí=
pÉñ= ^ÖÉ=Öêçìé=
= aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ= = aÉ~íÜ= lÑÑí~âÉ=
cÉã~äÉ= gìîÉåáäÉ= = MKOM= MKMS= = MKSM= MKMU= = NU= R= = QQ= S=
= pìÄJ~Çìäí= = MKMT= MKMP= = MKNQ= MKNP= = T= P= = NO= NN=
= ^Çìäí= = MKMQ= MKMP= = MKOQ= MKPM= = Q= P= = NV= OP=
j~äÉ= gìîÉåáäÉ= = MKOM= MKNM= = MKSM= MKNM= = NT= V= = QP= T=
= pìÄJ~Çìäí= = MKMT= MKOM= = MKNQ= MKPS= = S= NU= = NN= OU=




pÉñ= ^ÖÉ=Öêçìé= iáîÉ=ïÉáÖÜí=EâÖF= = cáå~åÅá~ä=î~äìÉ=EåÉí=
çÑÑí~âÉX=NMMMJ`c^F=
= = kçêã~ä= aêçìÖÜí= = kçêã~ä= aêçìÖÜí=
cÉã~äÉ= gìîÉåáäÉ= PM= PM= = QP= OU=
= pìÄJ~Çìäí= RM= RM= = TR= QV=
= ^Çìäí= ORM= ORM= = NMM= SR=
j~äÉ= gìîÉåáäÉ= PM= PM= = QP= OU=
= pìÄJ~Çìäí= TM= TM= = UR= RR=





















































































Exact age (year) Population structure
Age-group duration (month) from to Pop. size Global Intra-sex
Female      Juvenile 3 0.0 0.3 F       J 3.25 6% 8%
Sub-adult 9 0.3 1.0 S 8.23 15% 20%
Adult 120 1.0 11.0 A 30.00 55% 72%
Male          Juvenile 3 0.0 0.3 M       J 3.25 6% 25%
Sub-adult 9 0.3 1.0 S 7.98 15% 60%
Adult 24 1.0 3.0 A 2.00 4% 15%
Total         F 41.49 76% 100%
M 13.23 24% 100%
T 54.72 100% =
EÄF=
Parameters STEADY STATE
Exact age (year) Population structure
Age-group duration (month) from to Pop. size Global Intra-sex
Female      Juvenile 3 0.0 0.3 F       J 3.64 6% 8%
Sub-adult 9 0.3 1.0 S 9.59 16% 22%
Adult 120 1.0 11.0 A 30.00 52% 69%
Male          Juvenile 3 0.0 0.3 M       J 3.64 6% 24%
Sub-adult 9 0.3 1.0 S 9.29 16% 62%
Adult 24 1.0 3.0 A 2.00 3% 13%
Total         F 43.23 74% 100%
M 14.93 26% 100%











Parturition rate per year 0.90
Net prolificacy rate 1.01
Prob. of female at birth 0.50
Death and offtake
Female
Hazard rates/year Death      J 0.28
S 0.28
A 0.10
Offtake      J 0.00
S 0.10
A 0.00
Probabilities Death      J 7%
S 18%
A 10%




Hazard rates/year Death      J 0.28
S 0.28
A 0.10
Offtake      J 0.00
S 0.20
A 0.00
Probabilities Death      J 7%
S 18%
A 10%





Parturition rate per year 0.95
Net prolificacy rate 1.06
Prob. of female at birth 0.50
Death and offtake
Female
Hazard rates/year Death      J 0.20
S 0.20
A 0.07
Offtake      J 0.00
S 0.10
A 0.00
Probabilities Death      J 5%
S 13%
A 7%




Hazard rates/year Death      J 0.20
S 0.20
A 0.07
Offtake      J 0.00
S 0.20
A 0.00
Probabilities Death      J 5%
S 13%
A 7%












Live weight (at beginning of age group)
Female      J
S
A






Female      J 5.00
S 9.00
A 12.00






Live weight (at beginning of age group)
Female      J
S
A






Female      J 5.00
S 9.00
A 12.00













Living stock      F 41.49
M 13.23
T 54.72
Offtake     Female      J 0.00
S 0.81
A 6.35
Male      J 0.00
S 1.56
A 8.47



















Living stock      F 43.23
M 14.93
T 58.15
Offtake     Female      J 0.00
S 0.95
A 9.18
Male      J 0.00
S 1.83
A 10.32
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_~éíáëíI=oKI=NVUUK=eÉêÇ=~åÇ=ÑäçÅâ=éêçÇìÅíáîáíó=~ëëÉëëãÉåí=ìëáåÖ=íÜÉ=ëí~åÇ~êÇ=çÑÑí~âÉ=~åÇ=
íÜÉ=ÇÉãçÖê~ãK=^ÖêáÅK=póëíK=OUI=STJTUK=
_~éíáëíI=oKI=NVVOK=aÉêáî~íáçå=çÑ=ëíÉ~ÇóJëí~íÉ=ÜÉêÇ=éêçÇìÅíáîáíóK=^ÖêáÅK=póëíK=PVI=ORPJOTOK=
`~ëïÉääI=eKI=OMMNK=j~íêáñ=éçéìä~íáçå=ãçÇÉäëW=ÅçåëíêìÅíáçåI=~å~äóëáë=~åÇ=áåíÉêéêÉí~íáçåK=
páå~ìÉê=^ëëçÅá~íÉë=pìåÇÉêä~åÇK=
`Üá~åÖI=`KiKI=NVUQK=qÜÉ=äáÑÉ=í~ÄäÉ=~åÇ=áíë=~ééäáÅ~íáçåK=oçÄÉêí=bK=hêáÉÖÉê=mìÄäáëÜáåÖ=
`çãé~åó=j~ä~Ä~êI=cäçêáÇ~K=
`çëëáåëI=kKgKI=réíçåI=jKI=NVUUK=qÜÉ=áãé~Åí=çÑ=Åäáã~íáÅ=î~êá~íáçå=çå=íÜÉ=_çê~å~=é~ëíçê~ä=
ëóëíÉãK=^ÖêáÅK=póëíK=OTI=NNTJNPRK=
`çñI=aKoKI=l~âÉëI=aKI=NVUQK=^å~äóëáë=çÑ=ëìêîáî~ä=Ç~í~K=`Ü~éã~å=~åÇ=e~ää=kÉï=vçêâK=
e~êóI=fKI=OMMQK=aÉêáî~íáçå=çÑ=ëíÉ~ÇóJëí~íÉ=ÜÉêÇ=éêçÇìÅíáîáíó=ìëáåÖ=~ÖÉJëíêìÅíìêÉÇ=
éçéìä~íáçå=ãçÇÉäë=~åÇ=ã~íÜÉã~íáÅ~ä=éêçÖê~ããáåÖK=^ÖêáÅK=póëíK=UNI=NPPJNROK=
fííóI=mKI=NVVRK=^ééäáÅ~íáçå=çÑ=~=ÄáçJÉÅçåçãáÅ=ÜÉêÇ=ëáãìä~íáçå=ãçÇÉä=íç=^ÑêáÅ~å=Å~ííäÉ=
éêçÇìÅíáçå=ëóëíÉãëW=áãéäáÅ~íáçåë=Ñçê=îáää~ÖÉ=ãáäâ=éêçÇìÅíáçåK=nK=gK=fåíK=^ÖêáÅK=PQI=
PTOJPURK=
h~äÄÑäÉáëÅÜI=gKaKI=mêÉåíáÅÉI=oKiKI=NVUMK=qÜÉ=ëí~íáëíáÅ~ä=~å~äóëáë=çÑ=Ñ~áäìêÉ=íáãÉ=Ç~í~K=táäÉó=
kÉï=vçêâI=rp^K=
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